Tubulocystic carcinoma (TCC) of the kidney is a unique, rare, and recently recognized neoplasm. Although originally considered a low-grade collecting duct carcinoma, TCC is now considered to be a distinct entity. TCC should be considered in the differential diagnosis of cystic renal neoplasms. We report a case of TCC arising in the left kidney. K idney cancer accounts for nearly 64,000 new cases and 14,000 deaths per year in the USA. Renal cell carcinomas include various subtypes, including clear cell, papillary, and chromophobe. Tubulocystic carcinoma (TCC) of the kidney is an exceedingly rare, recently recognized subtype of renal cell carcinoma, with <100 cases reported in the literature. Microscopically, it comprises a mixture of tubules and variably sized cysts with low-grade nuclear features. We present the macroscopic, histologic, and immunohistochemical fi ndings of a single case of TCC.
CASE REPORT
A 57-year-old man with no signifi cant past medical history presented with a 3-month history of abdominal and fl ank pain. Computed tomography of the abdomen disclosed a mass in the mid to lower pole of the left kidney. Biopsy was performed and showed small fragments of fi brotic and hyalinized stroma containing dilated tubular structures. Th e tubular structures were lined by highly atypical epithelial cells with nuclear enlargement and prominent nucleoli (Fuhrman nuclear grade 3). Th e epithelial cells contained abundant eosinophilic cytoplasm and had a hobnailed appearance. Th e tumor cells were immunohistochemically reactive for RCC antigen, CD10, CK903, P504-S (AMACR), and PAX8.
Th e patient underwent a left radical nephrectomy and periaortic lymph node dissection. Macroscopically, a 2.1 cm tan solid mass was located in the midportion of the kidney grossly abutting the renal sinus fat. Two cortical cysts containing clear fl uid were also identifi ed. Microscopically, the tumor contained cystic tubular structures with scant intervening stroma. Th e tubular structures were lined by a single layer of fl attened to cuboidal to hobnail-like cells. Th e cells had eosinophilic cytoplasm with enlarged nuclei with prominent nucleoli (Figure 1 ). Focal clear cell features were also identifi ed. Th irty-two months after nephrectomy, the patient was free of metastatic disease. 
DISCUSSION
Originally, TCC was believed to be a subtype of collecting duct carcinoma that was fi rst described by Masson, who coined the moniker "Bellinian epithelioma" or "carcinoma of the collecting ducts" because he thought it originated from collecting ducts of Bellini (1). However, TCC behaved in a low-grade fashion compared to the latter and was termed "low-grade collecting duct carcinoma." In 1997, MacLennan et al speculated that TCC fell on the low-grade spectrum of collecting duct carcinomas (2) . In 2004, Amin et al dubbed the tumor "tubulocystic carcinoma" (3) .
TCC has a male predominance and occurs in adults with a wide age range. Most patients present in the fi fth and sixth decades of life (4) . Patients can present with abdominal pain or distension or with hematuria or can be asymptomatic (5). Macroscopically, TCCs are usually small (≤2 cm), circumscribed, and unencapsulated with a white or gray spongy cut surface that is often likened to "bubble wrap" (4) .
Histologically, the neoplasm comprises variably sized tubules and cysts separated by a thin fi brous septae. Th e cysts and tubules are lined by a single layer of cuboidal cells with eosinophilic cytoplasm. Hobnailing is a common pattern identifi ed. Nucleoli are often very prominent. TCC are immunohistochemically reactive for CD10, AMACR (P504-S), CK8, CK18, and CK19 (3, 6) . Th ese entities can also be positive for PAX2, kidney-specifi c cadherin, carbonic anhydrase IX, and parvalbumin (3). TCCs are often found coexisting with other papillary renal neoplasms (both type 1 and type 2), including papillary renal cell carcinomas and papillary adenomas.
Th e diff erential diagnosis for TCC includes collecting duct carcinoma, multilocular cystic renal cell carcinoma, cystic nephroma, and mixed epithelial and stromal tumors. Collecting duct carcinoma is more solid and has higher-grade nuclear features. Multilocular cystic renal cell carcinoma is lined by clear cells and does not have eosinophilic cytoplasm or high-grade nuclei. Cystic nephroma has a female predominance and can be multiloculated; however, it is lined by a single layer of fl attened
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Gene expression microarray analysis by Yang et al demonstrated a unique molecular signature of TCC when compared with other renal tumors and normal renal tissue (4) . Clustering analysis of that data revealed that TCC is closely related to papillary renal cell carcinoma. Both type 1 and 2 dimensional clustering placed TCC between low-and high-grade papillary renal cell carcinoma. Th e most common karyotypic changes seen in papillary renal cell carcinoma are trisomy 7 and 17 with loss of Y chromosome. Yang et al also reported that TCC showed gain of chromosome 17, but not chromosome 7 (4) . Th e fi ndings suggest a strong genetic similarity between TCC and papillary renal cell carcinoma. TCC has been reported with other subtypes of renal cell carcinoma (8) . Th ese tumors rarely progress, recur, or metastasize (6). Rare cases have been reported of metastases to lymph node, bone, pleura, and liver (8) . 
